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SEAL ASSEMBLY WITH AN
INTERLOCKING LOAD RING

TECHNICAL FIELD

This 1invention relates generally to a metal-to-metal face
scal assembly and more particularly to such a seal assembly
having a load ring which mterfits with a housing to prevent
relative rotation therebetween.

BACKGROUND ART

Known face seal assemblies for use in constructions
having relatively rotating components, such as track roller
assemblies of tracked machines, final drives, etc., typically
comprise a pair of confronting seal rings of metal or other
durable, hard material. The seal rings rotate relative to one
another, 1n face-to-face contact to provide a positive face
scal, which retains lubricant and prevents foreign matter
from reaching the internal bearing surfaces of the rotating
assembly. Contact between the seal faces 1s maintained by a
pair of resilient load rings that engage and press against each
scal ring to thereby force the seal faces against one another.

An example of such a seal assembly 1s described in
commonly-owned U.S. Pat. No. 5,527,046, 1ssued Jun. 18,

1996, to Billy R. Bedford.

Under certain conditions, the coeflicient of friction
between the seal faces may be higher than the coeflicient of
friction between a seal ring and 1ts corresponding load ring,
in which case relative rotation or slippage between one or
both of the seal rings and 1ts corresponding load ring may
occur. Such slippage could occur, for example, if the faces
of the confronting seal rings stick together due to icing or the
like or if the engaging surfaces of the seal ring and load ring
become lubricated. Slippage of the load ring relative to the
scal ring results 1n a temporary loss of sealing protection,
which can permit dirt and other abrasives to reach the
internally lubricated bearings of the rotating assembly. In
order to counter this problem, various designs have devel-
oped wherein there 1s a positive mterconnection between
load rings and the secal rings to resist the slippage at this
interface. While this has been known to be a successiul
solution to the slippage problem between these two
components, the slippage can then be transferred to the
interface between the load rings and the respective housing.
Once slippage has occurred 1n this region, leakage between
the load ring and the housing 1s likely to occur.

This mvention 1s directed to overcoming one or more of
the problems that is set forth above.

DISCLOSURE OF THE INVENTION

In one aspect of the present invention a seal assembly 1s
provided that has a first and second housing, each of which
define a recess therein. A first and second seal ring, each
having mutually confronting annular sealing faces 1s posi-
fioned between the first and second housings. First and
second load rings, each having first and second end portions,
are positioned with their respective first end portions
engaged with opposing ones of the first and second seal rings
and their respective second end portions engaged with
opposing ones of the first and second housings. The load
rings are adapted to urge the respective annular sealing faces
of the respective seal rings i1nto engagement with one
another. A groove 1s defined 1n an outer periphery of the
second end portion of at least one of the load rings and a rib
1s defined 1n the respective recess defined by at least one of
the respective housings. The rib and the groove are adapted
to engage one another to resist relative rotation therebe-
tween.

5

10

15

20

25

30

35

40

45

50

55

60

65

2

In another aspect of the present invention a seal assembly
1s provided between first and second relatively rotating
housings. A recess, having a first generally axially directed
surface and a second generally radially directed surface
extending from the first surface, 1s defined 1n each of the
housings. A pair of seal rings, having mutually confronting
annular seal faces, 1s adapted for positioning between the
first and second housings. A pair of load rings are provided
that have a first end portion adapted to engage opposing ones
of the seal rings and a second end portion that 1s adapted to
engage opposing ones of the housings. The load rings apply
force to the seal rings to maintain the sealing engagement
between the seal faces. Each load ring has an annular
periphery that has a groove defined thereon and 1s adapted
for positioning within the respective recesses. The grooves
are positioned 1n interlocking engagement with the rib
members defined by the recesses to resist relative movement
therebetween.

With a seal assembly as set forth above, a positive
interface between the load rings and the housing 1s provided
to resist relative movement therebetween. In doing so, the
potential for leakage at this interface 1s greatly reduced as 1s
the chance for premature failure of the seal assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagrammatic, partially cross-sectional view of
a track roller assembly incorporating a pair of seal assem-
blies 1n accordance with this invention;

FIG. 2 1s an enlarged cross-sectional view of a portion of
one of the seal assemblies 1llustrated 1n FIG. 1.

FIG. 3 1s an enlarged cross-sectional view taken along
lines 3—3 of FIG. 2; and

FIG. 4 1s an enlarged view similar to that shown 1n FIG.
2, showing only a portion of the seal assembly and an
alternate embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE
INVENTION

With reference to FIGS. 1 and 2, this mnvention 1s 1llus-
trated with respect to a track roller assembly, generally
designated 10, for guiding the track (not shown) of a
track-type machine (not shown). While this invention is
shown for use 1n a track roller, it 1s to be understood that the
invention may be used in other designs, such as final drive
assemblies, wherein scaling 1s required between two rela-
tively rotating components. The track roller assembly 10
includes a central supporting shaft 12, first and second
bushings 14,16, a roller shell 18, first and second end caps
20,22, first and second seal assemblies 24,26, and first and
second split metal retaining rings 28,30, which secure the
roller shell 18 1n a fixed position with respect to the bushings
14,16 and the shaft 12. The first and second end caps 20,22
arc preferably press-fitted to the shaft 12 and the first and
seccond bushings 14,16 arc preferably press-fitted to the
roller shell 18. The supporting shaft 12 has first and second
end portions 32,34, a central flange portion 36, and first and
second bushing supporting portions 38,40 which are posi-
tioned respectively between the central flange portion 36 and
the first and second end portions 32,34. The first and second
bushings 14,16 are positioned on respective first and second
bushing supporting portions 38,40 of the supporting shaft

12.

The roller shell, 18 has first and second tread portions
42,44 and an internal through bore 46 with the supporting
shaft 12 and bushings 14,16 being adapted to fit within the
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bore 46. The tread portions 42,44 have respective contact
surfaces 48,50 which are adapted to contact the endless track
(not shown) of the track-type machine (not shown).

The first and second end caps 20,22 are positioned on
respective first and second shaft end portions 32,34 and
substantially close off each end of the internal bore 46. The
first and second seal assemblies 24,26 are positioned
between respective first and second bushings 14,16 and first
and second end caps 20,22. The seal assemblies 24,26
prevent leakage of lubricating fluid out of the internal bore

46 and prevent dirt and other foreign material from entering
the internal bore 46.

The track roller shell 18 has first and second circular
ogrooves 52,54 formed in the mternal bore 46 and the split
retaining rings 28,30 are adapted to fit within respective
ogrooves 52,54. Each of the bushings 14,16 has first and
second end portions 56,58 with the first end portions 56
being adapted to contact one of the split rings 28,30 and the
second end portions 38 being adapted to contact the central
flange portion 36 of the supporting shaft 12. The track roller
assembly 10 further mcludes first and second bearing
sleeves 60,62, with cach sleeve 60,62 having a radially
extending flange portion 64. The bearing sleeves 60,62 are
positioned between the respective first and second bushing,
supporting portions 38,40 and the first and second bushings
14,16. The flange portion 64 of each sleeve 60,62 1s posi-
tioned between the central flange portion 36 of the shaft 12
and the second end portion 38 of one of the bushings 14,16.

Each of the seal assemblies 24,26 includes first and
second metal seal rings 66,68 and first and second resilient
load rings 70,72. The seal rings 66,68 arc substantially
similar with each seal ring 66,68 having a seal face 74 which
mates with a like seal face 74 on a mating seal ring 66,68 1n
the assembled condition of the seal assembly 24,26. The
resilient load rings 70,72 are also substantially similar and
are adapted to apply a force to the seal rings 66,68 and the
scal faces 74. Each of the resilient load rings 70,72 1is
cup-shaped, 1s columnar 1n cross-section, and 1s configured
similar to the load rings described in the aforementioned
5,527,046 patent. The manner 1n which the seal faces 74 are
maintained 1n sealing engagement by the load rings 70, 72
1s well known 1n the art and 1s not described further herein.

Referring to FIG. 2, 1t can be seen that each of the load
rings 70, 72 has a first end portion 76,78 that engages the
respective seal rings 66,68 on a side thereof in direct
opposition to the seal faces 74. The load rings have second
end portions 80,82 that engage the respective recesses 84,86
defined 1n the respective end cap 20 and the first end portion
56 of bushing 14. For purposes of clarity, only recess 84 will
be described 1 detail, 1t being understood that the recesses
in the other end cap 22 and both bushings 14 and 16 may be
identical 1n configuration.

Recess 84 defines a first surface 88 that extends generally
in an axial direction. A second surface 90 extends from the
first surface 88 1n a generally radial direction. A rib member
91 1s defined on the first surface 88 and extends 1n an axial
direction. The second end portion 80 of the load ring 70 1s
shown to define a first surface 94 that 1s positioned to engage
the first surface 88 of the recess. A groove 95 1s defined 1n
the periphery of the first surface and also extends 1n an axial
direction. A second surface 96 of the second end portion 80
1s shown to engage the second surface 90 defined by the
recess 84. In the illustrated embodiment shown 1n FIG. 3, 1t
can be seen that the rib 91 1s received within the groove 95
when the load ring 1s mnstalled within the recess.

Referring to FIG. 4, it can be seen that a rib member 91'
1s defined on the second surface 90' defined by the recess 84'.
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Likewise, the groove 95'1s defined on the second surface 96
to extend 1n the same direction as that of the rib member. The
rib member 91' 1s received within the groove 95" to interlock
the position of the load ring 70' with respect to the recess 84'.

While the present invention 1s described and shown with
a single rib member positioned in the recess and a single
oroove formed 1n the load ring, 1t 1s to be understood that a
plurality of ribs and grooves may be formed in the respective
components without departing from the intent of the present
invention. Also, 1t 1s to be understood that the groove and the
rib member may be mnterchangeably positioned 1n either the
recess or the load ring. While not specifically shown, the
oroove may be defined by the either or both surfaces of the
recess and the groove may be defined 1n either or both of the
surfaces of the load ring.

Industrial Applicability

In use, the seal assemblies 24, 26 described above are
uselul 1n 1increasing the life of the roller assembly 10 because
a positive seal between the seal faces 74 can be maintained.
The interfitting relationship between the load rings 70,72
and the respective housings 22,56 with which they are
engaged, resists rotation and slippage therebetween. This
relationship will be maintained even when the coetficient of
friction between the seal faces 74 1s greater than the normal
coelficient of friction between the load rings and their
respective housings. Because the load rings 70,72 resist
slippage, there 1s less likelihood of seal failure.

Although the presently preferred embodiments of this
mvention have been described, 1t will be understood that
within the purview of the invention various changes may be
made within the scope of the following claims. For example,
although the mvention is 1llustrated in detail with respect to
a track roller assembly, one skilled in the art will readily
recognize that a seal assembly 1n accordance with the instant
invention 1s equally useful 1n a final drive assembly or any
other rotating assembly.

Other aspects, objects and advantages of this invention
can be obtained from a study of the drawings, the disclosure
and the appended claims.

What 1s claimed 1s:

1. A seal assembly, comprising;:
a first housing having a recess defined therein;
a second housing having a recess defined therein;

first and second seal rings having mutually confronting
annular sealing faces positioned between said first and
second housings;

first and second load rings each having first and second
end portions, said load rings being positioned with their
respective first end portions engaged with opposing
ones of the first and second seal rings and their respec-
tive second end portions engaged with opposing ones
of the first and second housings, said load rings being,
adapted to urge the respective annular sealing faces of
the respective seal rings i1nto engagement with one
another;

a groove defined 1n an outer periphery of the second end
portions of at least one of said load rings; and

a rib member defined by the recess of at least one housing,
said rib member being adapted for engagement with the
oroove defined by the load rings to resist relative
rotation therebetween.

2. The seal assembly as set forth in claim 1 wherein the
first housing 1s a stationary housing and the second housing
1s mounted for rotation with respect to the first housing.

3. The seal assembly as set forth in claim 2 wherein the
second seal ring and the second load ring rotate with the
second housing relative to the first seal ring and first load
ring.
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4. The seal assembly as set forth 1n claim 1 wheremn said
at least one recess defines a first, generally axially directed
surface and a second, generally radially directed surface.

5. The seal assembly as set forth 1in claim 4 wherein the
second end portion of said at least one of the load rings
defines a first surface that 1s adapted for engagement with the
first surface of said recess and a second surface that is
adapted for engagement with the second surface of the
rECESS.

6. The secal assembly as set forth in claim 5 wherein the
rib member 1s defined 1n the first surface of said recess and
engages a groove defined in the first surface defined by the
second end portion of the load ring.

7. The seal assembly as set forth in claim 5 wherein the
rib member 1s defined in the second surface of said recess
and engages a groove defined 1n the second surface defined
by the second end portion of the load ring.

8. The secal assembly as set forth 1n claim 1 wherein the
recess defined by the first and second housings has a rib
defined therein and the second end portions of the first and
second load rings define grooves therein, said load rings
being adapted for positioning within the respective recesses
with the grooves thereof engaged with the respective rib
members to resist relative rotation therebetween.

9. The seal assembly as set forth 1 claim 1 wherein a
plurality of grooves 1s defined 1n the outer periphery of the
second end portion of said load ring, said grooves being
engageable with a plurality of rib members defined 1n said
rECESS.

10. A seal assembly, comprising;

a first housing;

a second housing positioned adjacent the first housing and
mounted for relative rotation with respect thereto about
an axis;

a pair ol recesses, each having a first, generally axially
directed surface having a rib member defined thereon
and a second, generally radially directed surface
extending from the first surface, said recesses being
defined 1n opposing ones of the first and second hous-
Ings;

a pair of seal rings having mutually confronting annular

seal faces adapted for positioning between the first and
second housings;

first and second load rings each having a first end portion
adapted to engage an opposing one of the first and
second seal rings and a second end portion adapted to
engage an opposing one of the first and second hous-
ings to apply force to the seal rings to thereby maintain
said secal faces 1n sealing engagement, each load ring
having an annular periphery having a groove defined
thercon and being adapted for positioning within the
respective recesses with the grooves thereof in inter-
locking engagement with the rib member defined by the
recesses to resist relative rotation therebetween.
11. The seal assembly as set forth in claim 10 wherein the
load rings define a first, generally axially directed surface
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and a second, generally radially directed surface extending,
from the first surface, and said grooves being defined 1n a
periphery of the first surface, said load rings being adapted
for positioning within the recesses with the rib members
received 1n the grooves defined by the load rings.

12. The scal assembly as set forth in claim 11 wherein the
rib members are positioned on the second surface of the
recesses and the grooves are defined 1n the second surface of
the load rings.

13. The seal assembly as set forth 1n claim 10 wherein a
plurality of rib members are defined in the recesses and a
plurality of grooves are defined 1n the periphery of the load
rings, sald load rings being positioned to interlockingly

engage the plurality of rib members.
14. A seal assembly, comprising:

a first housing;

a second housing positioned adjacent the first housing and
mounted for relative rotation with respect thereto about
an axis;

a pair of recesses having a pair of surfaces defined therein,
said recesses being defined 1in opposing ones of the first
and second housings;

a pair of seal rings having mutually confronting annular
seal faces adapted for positioning between the first and
second housings;

first and second load rings each having a first end portion
adapted to engage an opposing one of the first and
second seal rings and a second end portion adapted to
engage an opposing one of the first and second hous-
ings to apply force to the seal rings to thereby maintain
said seal faces 1n sealing engagement;

a rib member defined 1n one of the recesses and load rings;
and

a groove defined 1n the other of the recesses or load rings
and being adapted for interfitting engagement with the
rib member to resist relative movement between the
recess and the load ring.

15. The seal assembly as set forth 1n claim 14 wherein
cach recess 1s defined by a first, generally axially extending
surface and a second, generally radially extending surface.

16. The seal assembly as set forth 1n claim 15 wherein one
of the groove and rib member 1s defined 1n one of the first
and second surfaces defined by the recesses.

17. The seal assembly as set forth 1n claim 15 wherein
cach load ring has an annular periphery defined by a first,
ogenerally axially directed surface and a second, generally
radially directed surface, said load ring being adapted for
positioning within the respective recesses with the respec-
five first and second surfaces of the load ring engaged with
the first and second surfaces of the recess.

18. The seal assembly as set forth in claim 17 wherein one
of the groove and the rib member 1s defined 1n one of the first
and second surfaces of the load ring.
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